Synergistic absorption enhancement of salmon calcitonin and reversible mucosal injury by applying a mucolytic agent and a non-ionic surfactant.
The present study investigated the intestinal absorption enhancement of salmon calcitonin (SCT) and the intestinal mucosal damage when a mucolytic agent and a non-ionic surfactant were administered simultaneously to rats. N-acetylcysteine (NAC) and p-t-octyl phenol polyoxyethylene-9.5 (Triton X -100, TX-100) were chosen as the model mucolytic agent and the non-ionic surfactant, respectively. Dosing solutions containing these agents were administered directly into the rat jejunum, and the bioavailability of SCT up to 2 h was determined. NAC and TX-100, when they were used alone at a dose of 1 mg/head, did not show the apparent enhancement compared to the control. However, simultaneous use of NAC and TX-100 enhanced the intestinal absorption of SCT in a synergistic manner, and absolute bioavailability increased 12.5-fold compared to the control. The effect of NAC and TX-100 on SCT absorption was not dependent on their doses over the range of 0.2-2 mg/head, and the maximum effect was obtained at a dose of 1mg/head. Absorption enhancement of SCT by a combination of NAC and TX-100 was compared to those from the classical absorption enhancers. Absorption-enhancing ability of the combination of NAC and TX-100 was significantly higher than those of sodium deoxycholate, citrate, and the combination of citrate and taurocholate, and was comparable with that of the combination of citrate and taurodeoxycholate. Finally, the intestinal mucosal damage caused by the combination of NAC and TX-100 was assessed using a capsule device. Acute damage on intestinal mucosa was observed when they were exposed into rat intestine, but this morphological damage was found to be reversible. All these results suggest that simultaneous use of a mucolytic agent and a non-ionic surfactant would offer a potentiality for peroral delivery of peptide drugs like SCT.